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British physicist and chemist John Dalton 
(1766-1844) by Charles Turner (1773-1857) after 
James Lonsdale (1777-1839) - Public domain. This 
image is available from the United States Library of 
Congress's Prints and Photographs division under 
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1. Hydrogen, its relative weight 1 
2. Azote (nitrogen) 5 
3. Carbone or charcoal 5 
4. Oxygen 7 
5. Phosphorous 9 
6. Sulphur 13 
7. Magnesia 20 
8. Lime 23 
9. Soda 28 
10. Potash 42 
11. Strontites 46 
12. Barytes 68 
13. Iron 38 
14. Zinc 56 
15. Copper 56 
16. Lead 95 
17. Silver 100 
18. Platina 100 
19. Gold 140 


























Reaction  Volume Ratios for Reactants
Hydrogen + Oxygen → Water  2:1
Portrait of Joseph Louis Gay-Lussac, French 
physicist and chemist- Public Domain. François 
Séraphin Delpech - chemistryland.com
Source: https://en.wikipedia.org/wiki/
Joseph_Louis_Gay-Lussac
Hydrogen + Chlorine → Hydrogen Chloride  1:1
Carbon Monoxide + Oxygen→ Carbon Dioxide  2:1





























































































































1. Hydrogen, its relative weight 1 
2. Azote (nitrogen) 5 
3. Carbone or charcoal 5 
4. Oxygen 7 
5. Phosphorous 9 
6. Sulphur 13 
7. Magnesia 20 
8. Lime 23 
9. Soda 28 
10. Potash 42 
11. Strontites 46 
12. Barytes 68 
13. Iron 38 
14. Zinc 56 
15. Copper 56 
16. Lead 95 
17. Silver 100 
18. Platina 100 
19. Gold 140 


























Reaction  Volume Ratios for Reactants
Hydrogen + Oxygen → Water  2:1
Portrait of Joseph Louis Gay-Lussac, French 
physicist and chemist- Public Domain. François 
Séraphin Delpech - chemistryland.com
Source: https://en.wikipedia.org/wiki/
Joseph_Louis_Gay-Lussac
Hydrogen + Chlorine → Hydrogen Chloride  1:1
Carbon Monoxide + Oxygen→ Carbon Dioxide  2:1


















































Water vapour → Hydrogen + Oxygen  
2 vol → 2 vol + 1 vol
2 atoms → 2 atoms + 1 atom
























































Hydrogen  +  oxygen  →  water
2 vol  +  1 vol  →  2 vol
2n molecules  +  1n molecules  →  2n molecules




















































































































Picture of Amedeo Avogadro (1776–1856), the 
Italian scientist – Public Domain. From a drawing by 
C. Sentier, executed in Torino at Litografia Doyen in 
1856. Edgar Fahs Smith collection.
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Gas | Molecular weight | Density | k=M/D
Hydrogen | 2 | 0.09 | 22.25
Oxygen | 32 | 1.43 | 22.4
•	Thus	the	average	value	of	the	constant	k	is	
22.33	(average	of	22.25	and	22.4)
	•	To	calculate	the	atomic	weights	of	carbon	and	
chlorine,	we	have	to	find	out	the	molecular	
weights	of	the	various	gaseous	compounds	of	
carbon	and	chlorine,	from	their	densities.(by	
applying	M=kD)
•	Let	us	see	how	the	above	information	is	
derived	from	data.	Step	4	(of	applying	the	
equation	M=kD)	gives	16	as	the	molecular	
weight	of	methane.	The	percentage	of	carbon	
in	methane	(column	2)	is	74.8.	That	is,	100g	of	
methane	has	74.8g	of	carbon.	Therefore,	16g	
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of	methane	(one	mole	of	methane)	contains	
(74.8/100)	×	16	=	12g	of	carbon.	The	other	
values	in	the	table	have	been	calculated	in	a	
similar	manner.
•	We	have	calculated	the	amount	of	every	
element	in	one	mole	of	each	of	the	
compounds.	Next,	we	look	at	the	minimum	
amount	of	an	element	present	in	these	
compounds.	We	can	see	that	one	mole	of	each	
compound	has	different	amounts	of	carbon.	
The	minimum	amount	of	carbon	in	one	mole	
of	its	compounds	is	12g.	From	this,	we	take	the	
atomic	weight	of	carbon	as	12	because	we	
assume	that	these	compounds	contain	at	least	
one	atom	of	carbon.	If	later	studies	give	us	
compounds	whose	1	mole	contains	6g	or	4g	of	
carbon,	we	will	have	to	revise	the	atomic	
weight	of	carbon.	Till	then,	the	atomic	weight	
of	carbon	can	be	taken	as	12.
•	Likewise	the	atomic	weights	of	other	elements	
can	be	calculated.
Further	developments
With	the	Karlsruhe	Conference,	the	matter	
seemed	to	have	been	settled.	However,	the	
discovery	of	isotopes	provided	a	new	set	of	
challenges	to	the	idea	of	a	unique	atomic	weight	
for	each	element.	They	led	to	the	idea	of	elements	
having	fractional	atomic	weights.	
Recently	the	International	Union	of	Pure	and	
Applied	Chemists	have	had	to	deal	with	another	
problem.	It	was	found	that	atomic	weights	of	
some	elements	differ	according	to	where	and	how	
the	element	is	obtained.	This	had	to	with	differing	
isotopic	compositions	of	elements	in	different	
places	and	environments.	The	suggested	solution	
for	this	is	that	from	now	onwards,	atomic	weights	
will	be	reported	as	a	range	rather	than	as	a	
single	value.
We	are	not	going	into	the	details	of	all	these	
developments,	but	it	must	be	clear,	by	now,	that	
the	atomic	weights	reported	in	the	periodic	table	
we	have	all	been	using,	have	not	been	easy	to	
arrive	at.	Ultimately,	it	was	the	actual	process	of	
counting	atoms	and	molecules	(Avogadro	
number)	that	has	given	us	the	answer	that	we	
think	of	as	the	final	one,	today.	But	is	this	the	last	
we’ll	hear	of	this?
